Association of the MC4R V103I polymorphism with the metabolic syndrome: the KORA Study.
Epidemiological studies showing an association between the melanocortin-4-receptor (MC4R) 103I variant (rs2229616) and decreased BMI are complemented by functional studies; these suggest a mechanism for appetite regulation and a linkage signal for physical activity and dietary intake for the region encompassing the MC4R. This study aims to provide epidemiological evidence for showing the association of this polymorphism with features of the metabolic syndrome and with parameters related to energy expenditure and dietary habits as potential mediators. We analyzed this polymorphism in 7,888 adults of a population-based cross-sectional study applying regression-based statistical models. Carriers of the MC4R 103I (3.7%) exhibited a significantly decreased waist circumference (-1.46 cm, P = 0.020), decreased glycosylated hemoglobin (HbA(1c)) (-0.09%, P = 0.040), and increased HDL-cholesterol (HDL-C) (+1.76 mg/dl, P = 0.056), but no change in blood pressure. The odds of having three or more components of the metabolic syndrome were substantially reduced among carriers of MC4R 103I (odds ratio (OR) = 0.46, P = 0.003). Controlling for BMI reduced the HbA(1c) and HDL-C association. Mediator analyses revealed a borderline association of MC4R 103I with carbohydrate intake (OR = 1.26, P = 0.059) possibly mediating association with leanness. Our representative study of well-phenotyped Europeans is the first to describe the association of the MC4R V103I with the metabolic syndrome and with a nutrient-related phenotype. Our data support the idea that this polymorphism plays a role in appetite regulation that not only affects BMI, but also other features of the metabolic syndrome. It further establishes that the association of the MC4R V103I with obesity and related phenotypes is genuine.